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Abstract. The present study was planned to determine the effect of ewe body condition score (BCS) and parities
on fertility, return rate, gestation length, fecundity, litter size and lamb birth weight. Data were collected from 284
heads of ewes with first to fifth parity and raised at a state farm for three consecutive (2002-2004) years. Teaser
rams were used to monitor estrus twice daily in the morning and in the evening from September to October.
BCSs and body weights (BWs) were recorded at mating and postpartum. The ewes, at mating time in breeding
season and within first 6 h after the expulsion of fetal membranes, were divided into four groups on the basis
of their BCS: thin (BCS = <2.0; n =70; 38), medium (BCS =2.5-3.0; n = 122; 142), fat (BCS =3.54.0;
n =72;59) and very fat (BCS = >4.5; n =20;17). BCSs and BWs of ewes at postpartum were highly correlated
with lamb birth weight (R = 0.486, P <0.01, and R = 0.130, P < 0.05, respectively). BCSs and BWs of ewes
at postpartum had positive effects on lamb birth weight (¥ = 3.43 +0.10+ 0.130 4 0.047 ewe body condition
score (EBCS), P <0.01; Y =2.92£0.42 4+ 0.018 £ 0.009 ewe body weight (EBW), P < 0.05 kg of lamb birth
weight per BCS and kilogram of ewe live weight, respectively). The fertility rate, litter size and fecundity were
higher in the medium and fat groups than thin and very fat groups (x> = 10.607, P < 0.01). The BW and BCS at
postpartum affected gestation length positively (P < 0.05). Return rate or number of coitus for conception were
higher (P < 0.05) in thin and very fat groups than medium and fat groups. The data revealed that the ewes with

medium and fat body condition (BCS =2.5-4.0) scores were profitable.

1 Introduction

Body condition is both a good indicator, which reflects ani-
mals’ feeding status and general (or nutritional) well-being.
Animal productivity has been affected by body fat reserves or
body condition score (BCS) (Roche et al., 2009; Vatankhah
et al., 2012; Kenyon et al., 2013) either positively or nega-
tively. Additionally, BCS is an important tool for good flock
management (Hocking et al., 2011; Van Burgel et al., 2011).
Nutrition levels of animals in a herd can be managed via
monitoring their BCS (Keinprecht et al., 2016). Farm own-
ers’ aims are to gain the most profit from each animal and
to have a homogeneous herd. However, these aims cannot be
achieved easily due to the competition between animals and
genotypic differences in the herd.

Karayaka, a sheep breed reared locally in the Black Sea re-
gion, makes up 3 % of total sheep population in Turkey, and it
is known to have good-quality meat and low fecundity (Cam
et al., 2010). However, the fecundity can be increased via
management procedures and breeding strategies. Offspring
yield has low heritability, and it was affected by environ-
mental factors (Cam et al., 2017). Accordingly, the body
weight and body fat reserve of a ewe can further influence
lamb-producing ability and ewes’ productivity (Vatankhah
and Salehi, 2010; Vatankhah et al., 2012). A sheep farmer
who aims to make a greater profit should have more lambs
per parity. Good management and well-balanced nutrition of
the animals in a farm results in a good body fat reserve and
thus early development and early production.
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The reproduction-related traits (return rate, fertility, litter
size, dam parity, dam BCS and dam live weight at mating,
etc.) are affected by many genetic and environmental fac-
tors. Therefore, reproduction results could not be explained
by merely one factor, and so the combined influence of fac-
tors should be taken into consideration (Corner-Thomas et
al., 2012; Corner et al., 2013).

An animal’s skeletal structure and fattening state are the
main factors which determine its body weight. Therefore,
body weight alone is unable to define an animal’s body fat
reserve state (Vatankhah et al., 2012). There are some young
animals with lower body weights (BWs) and higher BCSs
as well as some older animals with higher BWs and lower
BCSs. On the other hand, the BW and BCS of an animal are
affected by parity. The parity affects an animal’s reproduc-
tive traits such as offspring yield, fertility rate and kilograms
born/ewes conceived (Abdel-Mageed and Abd El-Gawad,
2015; Gonzalez-Garcia et al., 2015).

Although there were more data about the fact that the body
condition status of ewes, especially in the third part of ges-
tation, has a positive effect on mammary gland regeneration
and correspondingly more milk yield after postpartum and
also decreases lamb deaths due to undernutrition of lambs
(Kenyon et al., 2013), there were not enough data related to
the influences of BCS, parity and live body weight at mat-
ing on litter size, return rate and fecundity. Therefore, in this
study, we aimed to determine the effect of BCS, parity and
body weight of Karayaka ewes, partly reared under extensive
conditions, at mating time on litter size, fecundity, lamb birth
weight, the number of cycles for conception in each mating
periods, conception rates and gestation length.

2 Materials and methods

All experimental procedures and animal management were
performed according to the Animal Care and Use Guidelines
of Ondokuz Mayis University of Local Ethical Committee.

2.1 Data set

In the present study, a total of 284 data collected from
Karayaka ewes (2-6 years old, first to fifth parity) in 2002 (74
heads), 2003 (85 heads) and 2004 (125 heads) raised at the
experimental farm (41°35 N) of the Ondokuz Mayis Univer-
sity, Samsun, Turkey. Furthermore, a total of 290 data were
collected from lambs in 2002 (77 heads), 2003 (88 heads)
and 2004 (125 heads). The ewes were divided on the ba-
sis of their BCSs into four groups: thin, (BCS=<2.0;
n =70 (at mating) and n =38 (at postpartum)), medium
(BCS =2.5-3.0; n =122 (at mating) and 142 (at postpar-
tum)), fat (BCS =3.5-4.0 n =72 (at mating) and 59 (at post-
partum)), and very fat BCS = > 4.0; n =20 (at mating) and
17 (at postpartum)) at mating time in breeding season and
at postpartum within at least 6 h after the expulsion of fetal
membranes (on a scale of 1 to 5, 1 is emaciated and 5 is ex-
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tremely fat; the scale has increments of 0.5) (Gallego-Calvo
et al., 2014). Thin and very fat groups were termed extreme
groups.

Body condition scoring was performed by lumbar palpa-
tion performed by a single, skilled person. Body weights
of the ewes were determined by weighing them on scales
(£50¢g) at mating and postpartum within at least 6 h after
the expulsion of fetal membranes.

All the lambs were weighed at least 6 h after the expulsion
of fetal membranes and ear-tagged after birth, and then pedi-
gree, birth type and gender were recorded. The number of
lambs and the litter size, fertility rations and gestation lengths
of ewes based on BCSs at mating and postpartum were cal-
culated as the results of lambing in farm records, and return
rates were also determined the same way.

Table 1 summarizes the ewe live weights and body con-
dition scores at the beginning of mating periods and at term
periods. The herd body condition frequencies are shown in
Fig. 1.

In lambing periods, ewes were observed more than once
daily and the lambing ewes were separated from the herd
and housed in individual lambing pens. The genders, birth
types, birth weights and mother ear numbers, etc., related
to the bearing lambs were recorded. Lambing difficulty was
assessed according to the method suggested by Dawson et
al. (1999).

Parities were determined from the ear-tagged records in
the farm pedigree record lists.

2.2 Animal management

Throughout the year, the ewes were maintained on pasture
if weather conditions were suitable. However, the ewes were
given grass hay (approximately 1500 g, per animal per day,
containing 7.5 % crude protein (CP), 7.3 J ME/kg DM joules
of metabolizable energy per kilogram of dry matter) and
compound feed (approximately 350 g, per animal per day,
containing 16.3 % CP, 12.5 MJ ME/kg DM) under inadequate
pasture during the last 2 months of their gestation. Water and
mineral blocks containing trace elements and vitamins were
supplied ad libitum.

Lambs were separated from their mothers 2 months before
mating and ewes were dried out. The ratio of replacement in
the herd was approximately 20-25 %. Ewes were maintained
in the herd for five parities.

Rams were selected from the same private Karayaka sheep
flocks and they were kept separately from ewes during the
breeding season. A ram was used as a breeder for at most
2 years. Breeding rams of 3—4 years old (five heads per year)
and teaser rams of 2-5 years old (five heads per year) were
fed 450 g concentrate feed and hay grass (ad libitum) during
the mating periods. All of the necessary vaccinations, exter-
nal and internal parasite treatments were routinely performed
by the official veterinary in the farm.

www.arch-anim-breed.net/61/221/2018/
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Figure 1. The distribution of ewe number and percentage according to BCS at mating.
Table 1. Body condition scores and body weight status of ewes in three consecutive years.

Years/N EMA EBWM EBWP GL EBCSM EBCSP LBW
(2001-2002) 74 326 4561051 47.57+£042 147.82+0.18 3.08 3.07 3.91 £0.062
(2002-2003) 85 344 4549+0.72 4720+£0.51 147.51+0.24 2.94 292 3.76+0.05%P
(2003-2004) 125 323 4497+£049 47.81+£0.37 147.58+0.21 2.83 2.81 3.58 +0.06P
Overall 284 330 45294033 47.54+£0.25 147.62+0.13 2.93 290 3.72+0.03%b
Sign. levels NS NS NS NS NS NS P <0.01
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EMA: ewe mean age. EBWM: ewe body weight at mating. EBWP: ewe body weight at postpartum. GL: gestation length. EBCSM: ewe body condition
scores at mating. EBCSP: ewe body condition score at postpartum. LBW: lamb birth weight. NS: not significant. ® b Values with different superscript are

significantly different in each column.

2.3 Matings

Mating was performed each year for 51 days during October
and September (approximately three estrus cycles). Teaser
rams were used at a ratio of 1/15 to evaluate estrus twice
daily: in the morning at 06:30 and 08:00 local time (LT) and
in the evening 18:30 and 20:00 LT in September to October.
Ewes within each BCS groups were assigned to rams ran-
domly each year. The estrus ewes determined by the teaser
rams were kept in single-sire pens for mating for at least 9 h.
After mating, all ewes were stained with red or blue dye so
that they were recognized easily for their further estrus return
states and all events were recorded. Lamb births took placed
within approximately 35 days in each year.

2.4 Statistical analyses

No significant differences among the variables (BW and
BCS at mating and postpartum) and years were detected;
therefore, data were combined. There was a sizeable cor-
relation (R = 0.996, P <0.0001) between ewes’ parity and
ewes’ age. Therefore, ewe parity was used instead of ewe
age (Kenyon and Blair, 2014). Fertility rate, fecundity, re-
turn rate, incidence of dystocia and litter size (prolificacy)
were assessed by yx? test. Binary logistic regression analysis
was used to determine of the effect of BCS, parity and ewe
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weight at mating on fertility and lamb yield. The correlation
and regression procedures were used to determine multiple
correlation coefficients between lamb birth weight and ewe
age, ewe BCS and ewe BW at postpartum. The data of ewe
BWs and lamb birth weight were analyzed with a general lin-
ear model. The Duncan multiple comparison test was used
to determine the differences between means. All statistical
evaluations were performed using the SPSS software pack-
age version 24.0 for Windows (IBM SPSS Inc, 1989-2016).
All tests were conducted at the P < 0.05 level of significance.
The + values given after the numbers represent the standard
error of the mean.

3 Results

Figures 1 and 2 show the distributions of ewes in herds ac-
cording to their BCSs at the time of mating and postpartum,
respectively. The BCS and BWs of ewes related to years are
given in Table 1. The lowest and the highest BCS were de-
termined as 1.5 and 5.0 in the herd. Overall, 24.7 and 7.1 %
of ewes at mating period and 14.8 and 6.7 % of ewes at post-
partum period were in the thin and very fat BCS groups, re-
spectively. Overall, 68.2 % of ewes were in the medium and
fat BCS groups at mating and 78.5 % were in these groups at
postpartum (Figs. 1 and 2).
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The ratio of very thin (BCS<1.5, 53 %) to very fat
(BCS>4.5, 7.1 %) groups was low in the flock at mating
time. The BCS means at mating and postpartum were 2.93
and 2.90, respectively. This indicates that the nutrition level
of herds is adequate. The ratio of ewes with BCSs below 1.5
and of very fat ewes was 3.1 and 6.7, respectively (Fig. 2).
There were significant (P < 0.01) differences between lamb
birth weights related to years.

Binary logistic regression was used to determine the ef-
fect of BCS and parity on fertility. The BCS and parity af-
fected fertility (P < 0.05). Lamb yield increased 60 % when
BCS > 3; in any case, the effect of parity was found to be
insignificant. An increase of 1kg in the weight of ewes at
mating led to a 5 % increase in fertility, but this increase was
found to be meaningless (P > 0.05).

The relationship between the body weight, gestation
length and BCS at mating time and the factors such as year
and the age of ewes were not significant (P > 0.05, Table 1).
The BCS at mating had a significant effect on fertility rate,
gestation length, live weight of ewes at both mating and
postpartum, twinning, ewe body condition score (EBCS) at
postpartum (P < 0.01) and return rate (P < 0.05) (Table 2).
Similarly, the effects of parity on BCS, infertility, ewe body
weight changes, fecundity (P < 0.01) and ewe live weight at
mating and postpartum, lamb birth weight, gestation length
were significant (P < 0.05; Table 3).

The overall body weights of ewes at postpartum were
approximately 2.20kg higher than their body weights at
mating time (Table 4). Lamb birth weights were not af-
fected by their mothers’ body weights and BCSs at mat-
ing, but a significant relationship was found between lamb
birth weight and ewe body weight at postpartum (R = 0.130,
P <0.05), between lamb birth weight and ewe BCS at
postpartum (R = 0.486, P <0.01), and between lamb birth
weight and ewe parity (R = 0.142, P <0.05) at postpartum.
With increasing ewe body weight and ewe BCS at post-
partum (during the gestation period), lamb birth weight in-
creased (Y =3.432£0.1040.130 £ 0.047EBCS, P <0.01;
Y =2.9224+0.4240.0178EBW £0.009, P <0.05). There
was a positive correlation between the mating body weight
and postpartum body weight of ewes (R = 0.844, P < 0.01).
Although the number of the ewes exposed to dystocia is low
in the herd, one ewe in the thin BCS group and three ewes
in the very fat BCS group had dystocia. The difference in the
incidence of dystocia between these groups was found to be
significant (P < 0.0001).

Fecundity was determined as 0.86, 1.04, 1.13 and 1.10
for the BCS groups. Litter size or prolificacy related to ewe
body condition scores in the four groups was determined
as BCS =1.5-2.0, 1.05 £0.033; BCS 2.5-3.0, 1.11 £ 0.031;
BCS 3.5-4.0, 1.19 £0.055; and BCS 4.5-5.0, 1.29 £0.140.
The fertility rates of thin and very fat groups were lower
(P <0.01) than those of medium and fat groups (Table 2).

At mating, the fertility rate, litter size and fecundity were
higher in moderate (medium 4 fat groups) than extreme
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groups (thin + very fat groups) (x% = 10.607, P <0.01).
The BCSs and body weights of ewes at postpartum are
formed as a result of feeding management during the ges-
tation period. While the litter size increases (P < 0.05), the
infertility decreases ( Xz = 12.282; P < 0.013) with increas-
ing parity (Table 3).

4 Discussion

In this study it was intended to investigate the effects of dif-
ferent BCSs at mating and parities in a state farm herd on
fertility, return rate, gestation length and lamb birth weight
by using farm records.

Some differences were observed in BCSs between ani-
mals reared under the same management conditions. BCS
was influenced by both genetical and environmental factors
(Abdel-Mageed and Abd El-Gawad, 2015). The differences
between the body conditions scores of ewes in this study
could be attributed to their status within the hierarchy of
the herd, competition among them and physiological dif-
ferences (milk yield levels, suckling and having twin lamb)
(Gonzidles-Garcia et al., 2015). A BCS above 2.5 is recom-
mended at mating (Thompson and Meyer, 1994; Yilmaz et
al., 2011; Vatankhah et al., 2012; Van-Burgel et al., 2011).
The BCS values of ewes determined in the present study
are in accordance with this recommendation (68.2 % of ewes
were in the medium and fat BCS groups; Table 2 and Fig. 2).
On the other hand, it is difficult to maintain the ewes at a
stable BCS under extensive rangeland rearing conditions due
to the difficulty regarding individual nutrition of ewes under
these conditions. Our study also showed that BCSs less than
2.5 and higher than 4.0 had a negative effect on fertility rate.
It was not only lower BCSs but also higher BCSs that had
a harmful effect on fertility rate in this study. There are sev-
eral possible reasons for the lower fertility rate in the thin and
very fat group’s ewes. However, the most likely reason is that
the gonadotropin hormone releasing mechanism in thin and
very fat ewes could be affected by the body energy reserves
of ewes (Catunda et al., 2013; Boudreau et al., 2014), which
has been found to lead to a decrease in the number of follicles
(Faddy, 2000). Meyer (2002) reported that poor BCSs have
adverse effects on uterine efficiency, ovulation rate and em-
bryo yield. In the light of this knowledge, we could say that
our result from the thin group is in accordance with these
findings and, additionally, that a very fat state has a similar
effect on fertility.

In our study medium and fat body condition groups had a
higher prolificacy and fecundity at mating than thin and very
fat groups. According to some studies, the ovulation rate is
not influenced by the BCS of ewes (Mitchell et al., 1996;
Diskin and Moris, 2008). Our findings can be attributed to
the fact that medium and fat groups in our study had a good
physiological and balanced endocrine profile so that shed-
ding ova might reside in a suitable uterus environment and
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Figure 2. The distribution of ewe number and percentage according to BCS at postpartum.

Table 2. The effects of body condition scores on reproductive performance of ewes at mating.

Traits BCS groups (n)

1.5-2.0(70) 25-3.0(122)  3.54.0(72)  4.5-5.0 (20) Overall P value
Fertility 57/70 114/122 68/72 17120 256/284 <0.023
Rate 81.422 93.44b-c 94.44¢ 85.002b 90.14 x2=9.570
EBWM 41.04+0.50° 43440372 4944048>¢  53.1+£095°  45.0+0.33 <0.001
GL 146.5+0212  147.24+0.16 148.8+0.200 14924051 147.6+0.12 <0.01
EBWP 45140470 46540312 5054+033° 51.84£1.00° 4574025 <0.001
BCSM 1.942 27630 3.750¢ 4.67°  2.94+0.05 <0.01
Return to 1.14 (10)® 1.06 (7)2 1.11 (8)° 1.20 (4)c 1.10 (29) <0.05
estrus N/n 80/70 129/122 80/72 24/20 x2=17.790
LBW 3.70£0.08 3.73+0.05 3.68 +0.06 3.81+£0.12  3.72+0.03 NS
EBCSP 2.402 2.79%b 3.30b¢ 3.80¢ 2.90 <0.01
Twin born 3 1330 13b¢ 5¢ 34 xkogos) =9-382

EBWM: ewe body weight at mating. GL: gestation length. EBWP: ewe body weight at postpartum. BCSM: body condition scoring at mating. LBW: lamb birth
weight. N: number of mating. n: number of mating ewes. & b. ¢ Values with different superscript are significantly different in each row.

be implanted into it. On the other hand, parity, BCS and
body weight affected each other (Faddy, 2000; Meyer, 2002).
Thus, the difference in fecundity and prolificacy cannot be at-
tributed to only one of these factors. Additionally, there are
many reports that ovulation rate and litter size were influ-
enced by ewe BW, parity and BCS (Michels et al., 2000). It
was reported in some studies (Michels et al., 2000; Yilmaz
et al., 2011; Gonzdlez-Garcia and Hazard, 2016) that parity
has a strong effect on fecundity and prolificacy or litter size
in sheep farming.

The present study showed that animal body fat reserves
can affect the return rate and fecundity of ewes. The return
rate might be affected by fertility failure or early embryonic
deaths for reasons relating to physiological, endocrine and
environmental factors (Diskin and Morris, 2008; Catunda et
al., 2013). The BCS or body fat reserves are significant effec-
tive factors affecting reproductive performance, especially
altering or regulating basic hormones that affect the ovulation
rate, fertility, and the implantation and maintenance of gesta-
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tion (Catunda et al., 2013; Boudreau et al., 2014; Gonzélez-
Garcia et al., 2015).

The birth weight of lambs of multiparous ewes was higher
than those of primiparous ewes. This finding is agreement
with the findings of many researchers (Kenyon and Blair,
2014; Gonzalez-Garcia et al., 2015; Gonzalez-Garcia and
Hazard, 2016; Griffiths et al., 2016). The lighter birth weights
of lambs born to primiparous ewes compared to multiparous
ewes can be explained by the fact that the uterus environment
of primiparous dams was not fully developed, especially with
regard to size (Gonzdlez-Garcia et al., 2015). As a matter of
fact, there are many reports about the birth weight differences
favoring lambs born to multiparous ewes, and this contin-
ues to weaning time (Corner et al., 2013; Gonzalez-Garcia
and Hazard, 2016). On the other hand, it is known that the
birth weights of lambs affect BWs and BCSs of ewes at post-
partum. The birth weight of lambs is sensitive to a variety
of influences (parity, maternal BCS, gestation length, etc.)
(Sharma et al., 2012; Griffiths et al., 2016).

Arch. Anim. Breed., 61, 221-228, 2018



226

M. A. Cam et al.: Body condition status at mating

Table 3. The distributions of body weight, body condition scores, litter size and lamb birth weight of ewes according to parity.

Variables Parity at mating P value
1 (n =46) 2 (n=91) 3(n=85) 4(n=42) 5 (n=20)

EBWM 39.64+0.522 45.29 4+ 0.37b¢ 474740559 47.4041.19%4 4557+ 1.100 0.05
EBWP 44.354+0.542 474240320 48.86 +0.43° 48.93 £0.72¢ 47.04 £0.75° 0.05
EBCSM 2.46 £ 0.0642 2.87 £0.075%b 3.23+£0.097°  3.044£0.144%¢ 273402783 0.05
EBCSP 2.56 +0.0682 2.82+£0.0723b 3.17 £0.089P 3.19+£0.159>  2.81+0.159%b 0.05
Litter size 1.06 1.08 1.17 1.20 1.22 > 0.05
Infertility 11/46 7/91 6/85 2/42 220 x2=12.282
(%) 23.91 7.69 7.05 476 10.00 <0.013
EBWC 4.61 +0.482 2.2140.24b 1.4040.27b 1.68 +0.70° 2.2140.67° <0.001
LBW 3.60+£0.872 3.71£0.056% 371 £0.0573 3.84 +£0.081P 3.82+£0.1200 0.05
GL 146.524+0.335% 14753 +£0.215%"  147.614+0.462> 147.784+0311° 148.134+0.221° 0.05
Return to 7/46 9/91 5/85 3/42 520  x2=28.843
estrus (%) 15.22 9.89 5.88 7.14 25.00 <0.065
Fecundity 37/46 91/91 92/85 48/42 2220 x2=12.433

0.80 1.00 1.08 1.14 1.10 0.01
Twin born 2 7 13 8 4 > 0.05

EBWM: ewe body weight at mating. EBWP: ewe body weight at postpartum. EBCSM: ewe body condition score at mating. EBCSP: ewe body condition score at
postpartum. EBWC: ewe body weight changes between mating and postpartum according to ewe parity. n: number of mating ewes. GL: gestation length. LBW: lamb
birth weight. & b. ¢, d values with different superscript are significantly different in each line.

Table 4. Body weights, gestation lengths and lamb birth weights of ewes related to BCS at postpartum.

EBCSP/n EBWP GL LBW  Max-min Dystocia BW change
1.5-2.0 (38) 4534+0.64*  147.11+0.642 3.51+0.10% 22-47 1 1/38 2424048
4.5-5.0(17) 52240929  148.5+0.92° 4.1140.19° 2.1-5.1 3 3/17  1.56+0.78
25-3.0(142) 46.94028> 147.440.28% 3.7740.042D 2.1-51 0 2.46+0.25
3.5-4.0 (59) 49.74047° 1483+047° 3.79+0.072b 25-51 1 1/201  1.75+0.41
Overall (256)  47.5+0.25 147.6£0.12 3.75+0.034 5 2.20+0.19
P value < 0.001 < 0.001 <0.01 < 0.0001 NS
%2 =24.806

EBCSP: ewe body condition score at postpartum. EBWP: ewe body weight at postpartum. LBW: lamb birth weight. GL: gestation length. n:

number of mating ewes. & b. ¢ Values with different superscript are significantly different in each column.

Additionally, it is known that a fetus gains most of its
weight during the last 2 months of gestation (McGregor,
2016; Ahmed et al., 2016). The gestation length of primi-
parous ewes was lower than those of multiparous ewes. This
might explain why lambs born to first-parity ewes have a
lower birth weight. On the other hand, higher BWs and BCSs
during this period might have positive effects on uterine and
ovary effectiveness (Meyer, 2002) and the very fat ewes gen-
erally give birth to heavier lambs. However, this situation
also increases the incidence of dystocia events (Ocak et al.,
2005).

In the present study, an increased tendency of dystocia in
thin and very fat groups was observed. The incidence of dys-
tocia in the herd was low (1.95 %), and the highest dystocia
incidence determined in the different groups was as follows:
thin group — 2.63 %; medium group — 0.00 %; fat group —
1.69 %; and very fat group — 17.65 %. This increased ten-
dency can be attributed to weaknesses of lambs in the weak
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group and the very fat condition of lambs in the very fat
group. The higher incidence of dystocia in animals with high
BCS (P < 0.05) can be attributed to the fact that the fat layer
surrounding the birth canal does not allow muscles to relax.
The very fat state might lead to endocrine disorders (Kenyon
and Blair, 2014; Fthenakis et al., 2015; Tripathi et al., 2016).

Body condition of an animal varies depending on breed, its
health state, yield level, yield type, physiological state, envi-
ronmental conditions and genetical state (Yilmaz et al., 2011;
Abdel-Mageed and Abd El-Gawad, 2015). The presence of
animals with different BCSs in a herd is normal. The per-
centages of animals with different BCSs partly depends on
the quality of a rangeland’s vegetation and the possibilities
of supplying compound feed.

The higher incidence of return rates of ewes in weak and
very fat groups might be associated with conceptus prob-
lems. These results show that both overfeeding and under-
feeding of animals lead to negative effects on fertility. The
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litter size (the number of lambs born per lambing ewe) of
primiparous ewes has been found to be lower than that of
multiparous lambing ewes. The result is in agreement with
the finding of Dwyer et al. (2005) and Luridiana et al. (2015).
The number of lambs born to a mating ewe throughout her
life and the number of lambs born to a ewe at a given birth
were affected by BCS and parity. It was reported that there
was a strong relationship between age and parity in dams in
livestock animals (Kenyon and Blair, 2014).

5 Conclusion

This study showed that the highest reproductive perfor-
mances were observed for ewes with BCSs of 2.5 or 4.0. In
the present study, it was shown that BCS had minimal ef-
fects on birth weights of lambs. Furthermore, the incidence
of dystocia was shown to increase in extreme (thin and very
fat) groups.

Data availability. Data are available from the corresponding au-
thor upon request.
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